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1
HYBRID COMPOSITE STRUCTURES

BACKGROUND OF THE INVENTION

Graphite reinforced laminated structures are well
known and they provide a high strength-to-weight ratio
to the structure. These fibers are being used more and
“more as structures for aircraft due to this high strength-
to-weight ratio. However, graphite fibers present a
- problem 1n aircraft use as graphite, when physically
contacted by or electrically coupled to alummum,
causes corrosion.

- Alummum fasteners are extensively used 1n aircraft,

and all types of metal fasteners provide an electrical
~circuit that could electrically couple graphite contain-
ing laminates to aluminum aircraft structure.

SUMMARY OF THE INVENTION

A composite structure has graphite as the primary
reinforcing material. In the composite, the graphite
~laminate terminates adjacent to, and before entering
- into, the fastening area of the composite. Laminates of
Kevlar are used to cover the fastener area and to over-
lap the graphite laminate.
It 1s an object of this invention to provlde a graphlte
reinforced composite that does not have any graphlte in
an area of the structure that utilizes fasteners for ) Jolnmg

to other structures

DESCRIPTION OF THE DRAWINGS

'FIG 1 shows a cabinet view of the 1nventlon
-FIG. 2 shows a cabinet view of a dlfferent embodi-
ment of the mventlon |

DETAILED DESCRIPTION

The composite structure 10 has a honeycomb core 12
- which is tapered down at 14 near edge 16. The core
may be any of the many known materials used to make
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honeycomb with nylon honeycomb core preferred.

:Adjacent the edge of the core the composite has a fas-
tener or joining area 18. A graphite reinforced laminate
20a covers one side of the core but terminates at a point

40

22a that is adjacent to, but short of, the fastener area.

The graphlte laminate may be made up with any of the

known resins with an epoxy preferred. A second graph- 45

' ~ite reinforced laminate 20b covers the opposite side of

the core and also terminates at 226 at a point adjacent
to, but not in, the fastener area. Abutting the graphite
- laminate at 22a and 225, respectively, are Keviar rein-
 forced laminates 24a and 24b. Kevlar is a trademark of
the Dupont Company and refers to a composition con-
sisting of an aramid. These laminates extend outward
into, and become part of, the fastener of join area. These
layers of reinforcing Kevlar may be joined together or
may, as 1s shown here, contact a separate Kevlar lami-
nate 26. A pair of Kevlar reinforced laminates 282 and

28) are located to cover the abutting Kevlar layers in

the fastener area and to extend inward to overlap the
grephlte laminates. | -

- Holes 30 for accepting fasteners are located in the
join or fastener area to permit _]ommg the comp051te to
other structures.
 FIG. 2 shows a different embodiment of a graphite
reinforced composite structure with a honeycomb core
12a which is tapered down at 14a¢ near edge 16a. The
" core is covered on each side with a Kevlar reinforced

“laminate. The Kevlar is preimpregnated with a resin,
~preferably epoxy, and a layer 32a 1s placed on the top
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side of the core and layer 326 1s placed on the bottom
side of the core. Each of these layers cover the core and

‘extend to the side to form part of a joining or fastening

area 18a. A graphite reinforced laminate 20c covers
most of the Kevlar laminate in the core area but termi-
nates at 22¢ adjacent to the join area, and another graph-
ite reinforced laminate 20d covers most of the Kevlar
laminate on the bottom side of the core area, but termi-
nates at 22d adjacent to the join area. A pair of Kevlar
reinforced laminates 24c¢ and 244 abut laminates 20c¢ and
204, respectively, and extend over the join area. Keviar
reinforced laminates 28¢ and 284 are located to cover
the abutting Kevlar laminates in the fastener area and to
extend inward to overlap the graphlte laminates.

I claim:

1. A lightweight composite structure having a honey-
comb core and means for joining to other structures
comprising: a honeycomb core, a layer of graphite rein-
forced on each side of the core with the layer terminat-
ing adjacent an area to be joined with a fastener, a layer
of aramid reinforced resin abutting the graphite rein-
forced resin layer on each side of the honeycomb and
extending over the join area, a layer of aramid rein-
forced resin to cover the join area and to overlap the

‘graphite resin layer to form a composite structure, and
- holes through the fastening area for accepting fasteners

to join the composite to other structures.

2. A lightweight aircraft composite structure for join-
ing to other structures comprising: a honeycomb core, a
graphite reinforced plastic covering each side of the
core, the graphite reinforced layers each terminating
adjacent an area on the structure for fastening to other
structures, an aramid reinforced plastic abutting each
graphite reinforced layer and extending to form part of
the fastening area, a covering aramid reinforced plastic
overlapping each graphite layer and covering the first
aramid reinforced layers, and holes through the fasten-
ing area for accepting fasteners to join the composite to
other structures. | |

3. A lightweight aircraft composite structure as in
claim 2 further comprising: an additional layer of ara-

mid reinforced plastic between the core and each of the
~ graphlte relnforced layers and extendlng into the fasten-

ing area. | |
4. A lightweight aircraft comp051te structure for join-

‘ing to other structures comprising: a honeycomb core, a

layer of aramid reinforced plastic covering each side of
the core and extending to form part of a fastening area,
a covering layer of graphite reinforced plastic that ter-
minates short of the fastening area, a layer of aramid
reinforced plastic abutting the graphite reinforced layer
and extending over the fastening area, and a layer of
aramid reinforced plastic covering the fastening area
and overlapping the graphite reinforced layer to form
an integrated composite structure free of graphite in the
fastening area, and holes through the fastening area for

. accepting fasteners to join the composite structure to
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other structures. |

5. A method of forming an aircraft composite struc-
ture for securing the composite to other structures with
fasteners, with steps comprising: placing a covering
layer of resin impregnated graphite over a honeycomb
core with the graphite layers terminating adjacent a side
of the core, abutting the covering layer with a layer of
resin impregnated aramid that extends sidewise past the
core and forming a fastening area, covering the fasten-
ing area with another aramid reinforced resin layer that
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partially overlaps the graphite layers, curing the layers
forming a composite structure, and placing holes in the
fastening area for securing to other structures with
fasteners.

6. A method of forming an aircraft composite struc-
ture for securing the composite to other structures with
fasteners, with steps comprising: placing a layer of resin
- impregnated aramid over each side of a honeycomb

‘core and extending the layers past the core forming part
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of a fastening area, placing a layer of graphite and resin
over each aramid layer and terminating the graphite
layer adjacent the fastening area, covering the fastening
area with another aramid reinforced resin layer that
pariially overlaps each graphite layer, curing the
formed layers creating a composite structure, and plac-
ing holes in the fastening area for securing to other

structures with fasteners.
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